Universal access to health care, as provided in the NHS, does not ensure that patients' needs are met.
INTRODUCTION
Although the principal social determinants of health operate outside health care, health care can mitigate the effects of poor health, by reducing the severity and delaying the progression of conditions. 1 Whether health care reduces or increases health inequalities depends on the extent to which it is delivered in proportion to need across the socioeconomic spectrum. 2 The inverse care law states that the availability of good medical care tends to vary inversely with the need for it in the population served. 3 Throughout the history of the NHS, a major feature of the inverse care law has been the distribution of GPs, in Scotland and in England. [4] [5] [6] [7] Despite the importance of ensuring that resources are allocated in line with the health needs of practice populations, there has been little work analysing the relationships between multimorbidity, general practice resources, workload, and deprivation on a national basis in a complete healthcare system. This study set out to examine these relationships in Scotland, by bringing together multiple datasets aggregated to practice level.
METHOD
Levels of multimorbidity and consultation rates were calculated from two databases (both representative of the Scottish population) by deprivation decile and age group and then applied to general practice populations in 2011-2012.
Deprivation was measured using the 2009 version of the Scottish Index of Multiple Deprivation. Practice deprivation scores were obtained from the Information Services Division (ISD) of NHS Scotland, based on an aggregates of patient postcodes within practices. 8, 9 Practice scores were then used to divide practice populations into deciles (10 groups of similar population size) from least to most deprived.
Levels of multimorbidity were estimated for general practices in Scotland, using an analysis of data for 40 conditions from 314 representative practices in 2007. 10 Three definitions of multimorbidity were used: two or more chronic conditions, five or more chronic conditions, and combinations of physical and mental conditions. Prevalence rates were calculated for age groups (0-24, 25-44, 45-64, 65-74, 75-84, and ≥85 years) for each decile of deprivation and the resulting age and deprivation specific rates for deciles applied to practice populations for 2012.
The same process was followed for consultation rates, which were calculated from Practice Team Information (PTI) data from ISD Scotland for 2011-2012, based on data from 60 general practices, which are broadly representative of the Scottish population in terms of age, sex, deprivation, and urban/rural mix.
Aim
To explore the relationships between multimorbidity, general practice funding, and workload by deprivation in a national healthcare system.
Design and setting
Cross-sectional study using routine data from 956 general practices in Scotland.
Method
Estimated numbers of patients with multimorbidity, estimated numbers of consultations per 1000 patients, and payments to practices per patient are presented and analysed by deprivation decile at practice level.
Results
Levels of multimorbidity rose with practice deprivation. Practices in the most deprived decile had 38% more patients with multimorbidity compared with the least deprived (222.8 per 1000 patients versus 161.1; P<0.001) and over 120% more patients with combined mental-physical multimorbidity (113.0 per 1000 patients versus 51.5; P<0.001). Practices in the most deprived decile had 20% more consultations per annum compared with the least deprived (4616 versus 3846, P<0.001). There was no association between total practice funding and deprivation (Spearman ρ -0.09; P = 0.03). Although consultation rates increased with deprivation, the social gradients in multimorbidity were much steeper. There was no association between consultation rates and levels of funding.
Because of the smaller volume of PTI data, consultation rates were only available for quintiles of deprivation. Therefore, rates for quintiles to deciles were applied, so the consultation rates for quintile 1 were given to deciles 1 and 2, quintile 2 to deciles 3 and 4, and so on.
Standardised mortality rates for individuals aged <75 years were obtained from ISD Scotland based on 2004 figures, which was the last year when these data were released at practice level. 5 Payments to practices for the financial year 2011-2012 were obtained from Practitioner Services. 12 Total funding for practices was compared, before and after excluding the correction factor payment (also called the minimum practice income guarantee [MPIG] , which was used to topup practice core funding to match basic income levels before the introduction of the new general medical services [GMS] contract), and also after excluding practices classified as remote and very remote by the Scottish Executive Urban Rural Classification (SEURC), 13 as remote practices receive additional funding to ensure practice viability in remote areas with low populations.
14 Payments were combined into three categories: essential services (global sum capitation, correction factor, section 17c payments, doctors' retainer scheme, seniority, golden hello payments, locums, and payments for premises); enhanced service (ES) payments (payments for providing additional noncore services such as anticoagulation monitoring); and Quality and Outcomes Framework payments (QOF, pay-forperformance). 14 Analysis was restricted to practices with no missing data, leaving 956 practices in total (96.5% of all Scottish general practices). Mean practice scores were calculated by deprivation deciles for all variables. Regression analysis was used to examine associations between funding (total pay per patient) and multimorbidity, mortality, and consultation rates reporting both unadjusted and adjusted (deprivation, rurality, practice list size, and
How this fits in
The ability of general practice to reduce the severity and slow the progression of established conditions depends not only on universal coverage but also the ability to respond to patients' needs. This overview of a national general practice system, within the UK NHS, shows steep social gradients in mortality and multimorbidity associated with a generally flat distribution of practice funding. Consultation rates are a limited measure of clinical need, with a much shallower social gradient than the prevalence of multimorbidity. General practice funding underpins the persistence of the inverse care law and its contribution to continuing inequalities in health.
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RESULTS
Although population size was broadly equal across deciles, larger numbers of practices were found in decile 2 and in the most deprived decile, indicating the numbers of small practices in these deciles ( Table 1) . The more deprived practices had a smaller percentage of patients aged ≥75 years (most deprived 6.1% versus least deprived 8.5%, P<0.001) ( Table 1) .
All-cause mortality in patients <75 years increased 2.4-fold from the least to the most deprived population decile (Table 1) . Practices in the most deprived decile also had, on average, 38% more patients with two or more conditions (most deprived 222.8 per 1000 patients versus least deprived 161.1; P<0.001); 124% more patients with combined mental-physical multimorbidity (113.0 per 1000 patients versus 51.5; P<0.001) and 93% more patients with five or more conditions (most deprived 48.5 per 1000 patients versus least deprived 25.1; P<0.001).
Consultation rates showed a clear association with deprivation, with the most deprived decile having 20% more consultations per 1000 patients (most deprived decile 4616 versus least deprived 3846; P<0.001). Regression analysis showed only marginal increases in funding with a unit increase for all variables. The strongest association was reported for consultations e801 British Journal of General Practice, December 2015 (£0.03 per patient increase in funding with every unit increase in consultations), with the weakest association found for mortality. Little difference was found between the adjusted and unadjusted analysis for any of the variables. Table 2 shows total mean funding to practices per patient by deprivation decile in three categories: total payments, total payments without the correction factor (MPIG), and total payments excluding practices located in remote and very remote areas. Payment was generally flat for all categories with the exception of decile 2 where total funding was highest. This higher payment reduces when correction factor payments are removed (reflecting that practices in this decile would have had the largest change in funding from implementation of the 2004 contract), with a further reduction when remote and very remote practices are excluded (reflecting that many such practices are in this decile), but decile 2 had the highest payments under all three calculations. Table 3 shows mean payments for individual payment categories. Payment was generally flat for all categories with only QOF payments showing a small but significant positive association with deprivation (Spearman ρ 0.27; P<0.001). Payment was lowest for the least deprived decile for essential and QOF payments, and lowest in the most deprived decile for ES payments. ES payments made up only a small proportion of total payments and had a small but significant negative association with deprivation (Spearman ρ -0.17; P<0.001). Essential services made up the largest part of total payments, which results in total payments being broadly flat across deciles (Spearman ρ -0.10; P = 0.01).
The rise in consultation rates with increasing deprivation was considerably less pronounced than the increase in multimorbidity. Figure 1 shows the percentage differences for deprivation deciles, compared with the least deprived (with least deprived decile adjusted to = 100) for a selection of variables.
DISCUSSION Summary
General practice populations in the most deprived areas have much higher levels of premature mortality and multimorbidity. When multimorbidity is defined as the presence of two or more chronic conditions, however, the combination may not involve complexity (for example, the most common combination is hypertension and one other condition). Multimorbidity was also defined in ways implying greater clinical need, such as five or more chronic conditions, and the combination of physical and mental conditions. In both these cases there was a much steeper social gradient, similar to the gradient in mortality, with twice as much multimorbidity in the most deprived decile of practices as in the least deprived. Although GPs in deprived areas carry out more consultations than GPs in other areas, the social gradient in consultation rates is less steep than the social gradients in multimorbidity and mortality. The present findings provide no evidence that funding or clinical activity matches clinical need.
Strengths and limitations
Findings from a complete national health system are presented, comprising 956 general practice populations, all of which could be characterised by age, sex, and deprivation, based on postcodes and deprivation scores for all patients. The present assessment of practice resources based on practice funding is an improvement on previous studies of the inverse care law comparing whole-time equivalent (WTE) numbers of practitioners. 5 The most recent complete data on GP WTE numbers pre-date the new GMS contract and are increasingly out of date. Practice funding provides a better indication of the total resource available for general practice services, including the employment of GPs, nurses, and other staff, premises, and other running costs.
The present estimates of multimorbidity and consultation rates are based on data from samples of 314 (31%) and 60 (6%) practices, respectively. Their combined list British Journal of General Practice, December 2015 e802 populations are large and representative of the general Scottish population in terms of demography and deprivation. To measure multimorbidity, 40 morbidities were used including several that are not generally included in multimorbidity studies but have a major impact on a patient's quality of life and feature prominently in the work of general practice. 10 Although different deprivation measures were used to categorise multimorbidity (based on the Carstairs score) and consultations (based on SIMD), there is a strong correlation between these scores. Only a small number of practices change decile using either scoring system and the results would be similar in either case.
Multimorbidity levels are calculated from 2007 and applied to practice populations in 2012, when data on consultation rates and practice funding also were available. The resulting estimates of multimorbidity prevalence in 2011-2012 may be imprecise, but it is unlikely that the observed social gradients changed sufficiently to have a significant effect on the findings. This study presents a pragmatic, composite picture, describing the realities of general practice in Scotland.
Comparison with existing literature
The authors are not aware of similar data elsewhere to allow comparison between health systems. The principal findings of the present study are that neither general practice funding nor the amount of clinical activity, in terms of number of consultations, are closely aligned with social gradients in multimorbidity and mortality.
In the UK general practices receive income via the GMS contract, with separate funding streams for essential services, the QOF, and ES.
14 Although a significant proportion of practices have alternative locally negotiated contracts (personal medical services in England and Wales, section 17c and section 2c contracts in Scotland), these are usually based on the GMS model unless the practice serves a particular population such as homeless people.
About two-thirds of general practice funding in the UK is provided via the global sum, which is similar in design but differs in detail across the UK jurisdictions.
14 In Scotland, the Scottish Allocation Formula (SAF) determines how the global sum is distributed between practices. 15 Payments per registered patient under SAF are determined by the age and sex structure of the practice population (with weightings determined by estimated consultation rates, based on PTI data from [2004] [2005] ; additional needs of the practice population (morbidity and deprivation); and rurality and remoteness of the practice population. Other weights, taking account of the workloads generated by care home patients and new registrations, are set at a UK level but have a smaller effect. A further adjustment allows for differences in staff costs between Scottish health board areas.
Despite weighting for deprivation, practice funding remains broadly flat as deprivation increases in the population. A possible explanation is the weighting given in the SAF for rurality and remoteness, to ensure the viability of small practices serving sparsely populated areas. 13 Rural and remote practices are generally located in less deprived deciles (for example, decile 2) and receive around twice as much funding per patient than practices located in primary cities in Scotland. Rural and remote practices only make up a small proportion of all Scottish practices, however, and if these practices are excluded, the analysis produces similar results (Table 2) .
Changes to the way the global sum is allocated were proposed in the UK in 2014-2015, 16 including the removal of the MPIG. Removing such payments from this analysis (Table 2) reduces the funding to all practices, especially practices in affluent areas, but makes little difference to the overall results (although some individual practices will experience very large changes). Similarly, although QOF payments increase with deprivation, because the prevalence of chronic disease is higher in more deprived practices, the overall effect on practice income is small. Recent changes to the global sum in England have increased the weighting given to older patients, in response to the increasing numbers of such patients and their higher use of services. 16 Government proposals to drop the weighting for deprivation, thereby enhancing the effect of weighting by age, were rejected by NHS England, however, in favour of a funding formula with the aim of targeting unmet need in deprived areas. 17 Critics of the new formula questioned whether it will achieve that effect. 18, 19 Evidence from this study shows that although practices in more deprived areas have younger populations, they also have higher levels of multimorbidity, occurring at a much younger age, and will be disadvantaged by allocation formulas where age is given such prominence.
These issues reflect the difficulty of assessing and comparing the clinical needs and demands of patients with and without longevity. Practices in more affluent populations have higher numbers of frail older patients (Table 1) , who are less mobile, have multiple medical and care needs, and are more likely to require coordinated care, including home visits. Practices in very deprived areas have larger numbers of patients with combined physical, mental, and social morbidities, particularly in younger age groups, who need more time for engagement, and for steadily working through their problems. All practices are busy with different combinations of needs and demands, with different implications for population health and longevity.
Crude comparisons of consultation rates do not capture these different aspects of practice. 20 The consultation data in this study include patient encounters with GPs and practice nurses, and home visits, but provide no information on the variable duration, content, and quality of encounters, the extent to which they reflect needs and/ or demands, nor the increasing amount of administrative work required before and after consultations.
However, it is noteworthy that the social gradient in consultation rates is less steep than the social gradients in multimorbidity and mortality. With a flat distribution of funding, deprived practices can only generate increased consultation rates by having shorter consultation times, or working longer hours. A study of 3000 consultations in general practice in the West of Scotland described the practical consequences for patients and practitioners. Consultations in deprived areas involve higher levels of multimorbidity and social complexity, shorter duration, lower expectations, less patient enablement, especially for patients with mental health problems, and higher practitioner stress. 21 Basing funding on consultation rates simply institutionalises the inverse care law, to the detriment of the most vulnerable patients with complex problems. [22] [23] [24] Implications for practice Universal healthcare coverage provides access to care, but does not in itself equip front-line practitioners to respond proportionately to patients' clinical needs. On average, GPs in more deprived areas have a higher workload, with more consultations with patients who are more likely to be multimorbid with both physical and mental conditions, but do not receive additional funding to address these complex needs.
When needs are partially met, the heath service underachieves in reducing the severity and slowing the progression of health and social problems. Until allocation formulas in Scotland and the rest of the UK take into account the earlier onset of morbidity in more deprived areas and the wide deprivation-related differences in multimorbidity and chronic illness between age groups, such funding systems will remain inequitable, and continue to be part of the problem of health inequalities, rather than part of the solution.
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